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(§7) L'invention conceme un conjugue peptidique, caracte- 
nse en ce qu'il comports une sequence peptidique compre- 
nant au moins une sequence de 4 acldes amines derives 
de r aMSH, les acides amines etant sous to/me naturelle 
ou non, ladite sequence etant conjuguee. chimiquement ou 
physiquement avec des acides selectionnes parmi: 

- les acides di-carboxyliques lonmule generate I 
HOOC - R1 - COOH (I) 
dans laquelle R1 represents un radical alkylene. lineaire 

T~ ou ramifie, comprenant au moins 3 atomes de carbone, de 

1^ preference de 3 a 10 atomes de carbone, eventuellement 
substitues, notamment par un ou plusieurs groupes amino 
' ou hydroxy, el 

_ • Les acides gras a-monoinsatures de configuration cis 
ou trans, de preference trans, de formule generals II 

CO R2 - CH = CH - COOH (II) 

T" dans laquelle R2 represente un radical alkyle, lineaire ou 
_ ramilie comprenant au moins 6 atomes de carbone, de pre- 
»JJ ference de 6 a 10 atomes de carbone, substitue par un 
CO groups amino, hydroxy ou oxo. 

CC 

un mi nun 1 111 
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La presente invention a pour objet la realisation de derives 
peptidiques homologues de 1'aMSH ou Melanotropine, obtenus par synthese 
chimique, presentes sous forme de lipo-peptides. 

L'aMSH et ses homologues ont fait l'objet de nombreuses publt- 
5 cations, voire meme d'essais therapeutiqucs sans que cela se traduise par la 
realisation d'un medicament. La raison principale est ['extreme ubiquite de 
1'aMSH en fonction des doses administrees et des voies d'administration. 

De plus, l'absence de relation doses / effets (ce qui est le cas de 
nombreuses hormones peptidiques) complique serieusement son utilisation 
10 therapeutique. En effet, les recepteurs cellulaires dc 1'aMSH et de ses 
homologues sont du type G et la transduction intra-cellulaire s'effectue selon 
le cycle de l'AMP cyclique, l'activation de ces recepteurs cellulaires est 
sensiblement inversement proportionnelle aux doses d'hormones pepti- 
diques, acceptees par les structures du recepteur membranaire. 
15 La presente invention repose sur la recherche de structures 

peptidiques specifiquement orientees vers les activites anti-allergiques et 
anti-inflammatoires d'une part, et activatrices de la melanogenese d'autre 
part a l'exclusion de tout autre effet pharmacologique notamment au niveau 
du systeme nerveux central, comme du systeme nerveux peripheriquc. 
20 Plus particulierement, la presente invention concerne un conju- 

gue comportant une sequence peptidique comprenant au moins une 
sequence de 4 acides amines derives de 1'aMSH, les acides amines etant sous 
forme naturelle ou non, ladite sequence etant conjuguee, chimiquement 
ou physiquement avec des acides notamment derives d 'acides a activites 
25 metaboliques connues, selectionnes parmi : 

- les acides dicarboxyliques de formule generale 1 

HOOC-R1 -COOH (I) 
dans laquelle Rl represente un radical alkylene, lineaire ou ramifie, 
comprenant au moins 3 atomes de carbone de preference ayant de 3 a 10 
30 atomes de carbone, eventuellcmeni substitue, notamment par un ou 
plusieurs groupes amino ou hydroxy, et 

- les acides gras a-monoinsatures de formule generate II 

R2 - CH = CH - COOH (II) 
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dans laquelle R2 represente un radical alkyle, lineaire ou ramifie compre- 
nant au moins 6 atomes de carbone, de preference de 6 a 10 atomes de 
carbone eventuellement substitue par un groupe amino, hydroxy ou oxo, 
ces acides ayant la configuration cis ou trans, de preference trans. 
5 La sequence de I'aMSH est la suivante : 

N-acetyl-Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly-Lys-Pro-Val-NH 2 

Dans ce qui suit, lorsque Ton mentionne les sequences provenant 
de I'aMSH il faut entendre que les acides amines peuvent etre sous forme D, L, 
ou D,L ou bien sous les formes non naturelles des acides amines correspon- 
10 dant a des derives, notamment substitues, halogenes par exemple. 

Les peptides conjugues de bas poids moleculaire selon 1'invention 
sont avantageusement lies sous forme de sels, d'esrers ou d'amides, a des acides 
possedant des fonctions metaboliques essentielles dans l'activation du cycle 
tricarboxylique cellulaire tels qu'ils sont decrits precedemment. 
15 Les acides de formules generates I ou II sont de preference choisis 

parmi les diacides carboxyliques pour lesquels Rl represente un reste 
alkylene en Cj-Cs, substitue ou non, en particulier les acides adipiques, a- 
amino-adipiques et derives, 1'acide sebacique et derives, les acides gras a- 

monoinsatures pour lesquels R2 represente un reste alkyle, lineaire ou 
20 ramifie en C7, en particulier les acides hydroxydecenoiques, et decenoiliques, 
sous forme des sets, esters, ou amides correspondants. 

11 s'agit de preference de 1'acide adipique ou "acide hexanedioique" 
(ADIP), de 1'acide a-amino adipique (2-amino hexanedioique), de 1'acide 
sebacique ou acide decanedioi'que, de 1'acide trans - 10 - hydroxy - A 2 - 

25 decenoique ou acide trans-hydro xy - 10 - decene - 2 - oique (AH), et de 1'acide 
trans-oxo - 9 - decene - 2 - oique (9 - ADO). 

Parmi ces acides, figurent preferentiellement pour des applica- 
tions en phase soluble dans l'eau, les acides adipiques et amino-adipiques. 

Parmi les acides figurent les acides gras suivants plus particuliere- 

30 ment adaptes pour l'obtention de derives peptidiques liposolubles, 1'acide 
sebacique et ses derives, 1'acide oxo-deccne-oique, et 1'acide trans-hydroxy- 
decenoique, definis precedemment, et dont les activites biologiques sont liees 
a leurs proprietes, anti-androgene, anti-seborrheique et lipolytiques (Madea 
et coll., Nippon, Hifuka - 98 (4) p. 469 - 1988). 



iSCCeiO. <™ 273S*.J1AIJ_» 
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Plus specifiquement, la presente invention concerne des peptides 
activateurs de la melanogenese, anti-allergique et anti-inflammatoire. 

La sequence de 4 acides amines provenant de 1" ccMSH, des conju- 
gues selon Pinvention, comprcnd de preference au moins Tunc des sequen- 
5 ces peptidiques suivantes : 

- Glu - His - Phe - 

- His - Phe - Arg - 

- Glu - His - Phe - Arg - 
dans laquelle Phe represente la phenylalanine ou un derive" halogeYid de 
10 la phenylalanine, notamment D-homo-Phe et parafluoro-Phe les acides 
amines pouvant etre sous forme D, L, ou D,L 

D'une maniere avantageuse, les conjugues selon Pinvention 
repondent a la formule generale HI : 

A - X - Glu - His - Phe - Y (III) 

15 dans laquelle 

A est un acide de formules generates 1 ou II telles que definies ci-dessus, 
en particulier I'acide adipique, ou I'acide a-amino adipique, I'acide 
sebacique, I'acide trans-oxo-9-dccene-2-o'ique ou I'acide trans-hydroxy-10- 
decene-2-o'ique, 

20 X represente un groupe 5-Me.Norleucine (Me.NIe), 2-N-Me-NorceuIine (N- 
Me.Nle), OH ou NH 2 , 

Y represente un reste Arg - Z ou Z dans lequel Z est Trp - Gly - OH, Trp - OH, 
OH. Trp - Gly - NH 2 . Trp - NH 2 , ou NH 2 , 
Phe represente un reste D-Homo-Phe ou para-fluoro-Phe, 
25 les acides amines etant sous forme D, L ou D,L 

La presente invention concerne particulierement les d^riv^s 



peptidiques 


suivants : 










1 A 


- Me.NIe 


- Glu • 


His - 


D-homo-Phe - Arg • Trp - Gly 


- NH 2 


2 A 


- Me.NIe 


- Glu • 


His- 


D-homo-Phe - Arg - Trp - NH 2 




3 A 


- Me.NIe 


- Glu • 


■ His - 


D-homo-Phe - Arg - NH 2 




4 A 


- Me.NIe 


-Glu • 


His - 


D-homo-Phe - NH 2 




5 A 


- Me.NIe 


-Glu 


• His - 


para-fluoro-Phe - Arg - Trp - 


Gly - NH 2 


6 A 


- Me.NIe 


-Glu 


• His - 


para-fluoro-Phe - Arg - Trp - 


NH 2 


7 A 


- Me.NIe 


- Glu 


- His • 


• para-fluoro-Phe - Arg - NH 2 
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4 



8 


A 


- Me.NIe - Glu - His 


- para-fluoro-Phe - NH2 


9 


A • 


• N - Me.NIe - Glu - 


His - D-homo-Phe - Arg - Trp - Gly - NH 2 


10 


A ■ 


• N - Me.NIe - Glu • 


• His - D-homo-Phe- Arg - Trp - NH 2 


11 


A • 


• N - Me.NIe - Glu - 


• His - D-homo-Phe - Arg - NH 2 


12 


A - 


• N - Me.NIe - Glu - 


His - D-homo-Phe - NH 2 


13 


A - 


• Me.NIe - Glu - His 


- D-homo-Phe - Arg - Trp - Gly - OH 




A - 


Me.NIe - Glu - His 


- D-homo-Phe - Arg - Trp - OH 


15 




Me.NIe - CjIu - His 


- D-homo-Phe - Arg - OH 


16 


A - 


N - Me.NIe - Glu - 


His - D-homo-Phe - Arg - Trp - Gly - OH 


17 


A- 


N - Me.NIe - Glu - 


His - D-homo-Phe - Arg - Trp - OH 


18 


A - 


Me.NIe - Glu - His 


- para-fluoro-Phe - Arg - Trp - Gly - OH 


19 


A - 


Me.NIe - Glu - His 


- para-fluoro-Phe - Arg - Trp - OH 


20 


A - 


Me.NIe - Glu - His 


- para-fluoro-Phe - Arg - OH 


21 


A - 


N - Me.NIe - Glu - 


His - para-fluoro-Phe - Arg - Trp - Gly - OH 


22 


A - 


N - Me.NIe - Glu - 


His - para-fluoro-Phe - Arg - Trp - OH 



15 A etant defini ci-dessus, ainsi que les derives de ces molecules sous forme de 
sels d'esters ou d'amides. 

Dans les conjugues 1 a 22 ci-dessus, la posiiion de l'acide A corres- 
pond au derive ester ou amide, la fraction acide carboxylique de l'acide 
assurant la liaison. 

20 Les sequences d'amino-acides mentionnees precedemment peuvent 

etre des sequences d'amino-acides naturels ou des sequences d'amino-acides 
non naturels. De meme dans certains cas il est possible que certains de ces 
amino-acides component des fonctions par exemple des glycosylations. 11 doit 
etre entendu que la presente invention concerne egalement I'ensemble de 

25 ces formes comprises par la presente description. 

La presente invention concerne egalement des medicaments 
contenant un ou plusieurs des conjugues selon l'invention. 

La presente invention concerne egalement l'utilisation de ces 
composes dans le domaine de la cosmetique. 

30 La presente invention concerne egalement des compositions 

galeniques, pharmaceutiques, dermo-cosmetiques ou cosmetiques compfe- 
nant un compose tel que defini precedemment. 

Ces compositions peuvent se presenter sous l'une des formes 
connues dans les domaines cosmetiques bicn que les formes topique et 

35 parenteral soient prefcrees. 
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Ces compositions sont utilisables ausi bien dans le domaine humain 
que veterinaire. 

Un des objets de la presente invention est l'application par voie 
topique et parenteral des conjugues peptidiques precedents. Les composi- 
5 tions pharmaceutiques peuvent etre sous forme administrable par voie orale 
ou parenterale, injectable notamment, mais de preference sous forme 
administrable par voie topique externe. 

Ces compositions peuvent etre notamment, sous forme de creme, 
spray, ou lotion par exemple et comporter des excipients connus et eventuelle- 
10 ment d'autres principes actifs. Avantageusement, il s'agit de preparations 
dermo-cosmetologiques sous forme de solutions, de lotions d'emulsions, ou de 
cremes utilisees comme accelerateur de bronzage de la peau, sans exposition 
aux U.V. 

Les composes selon la presente invention sont utiles notamment 
15 dans la prevention et le traitement des allergies notamment cutanees, des 
reactions inflammatoires, et des troubles de melanogenese. 

Les conjugues dont la sequence peptidique possede en position 4 
l'amino-acide para-fluoro-Phe (derives peptidiques 5 a 8 et 18 a 22), sont 
particulierement orientes vers une activite biologique anti-allergique et 
20 anti-inflammatoire, par effet suppresseur sur les mediateurs de 1'inflamma- 
tion et de l'allergie (IL1, !L6, aTNF, PGE2), a l'exclusion d'une action sur la 
melanogenese. 

Les conjugues dont les sequences en position 4 possedent l'amino- 
acide D-homo-Phe (derives peptidiques 1 a 4 et 9 a 17), sont particulierement 
25 orientes vers des activates de stimulation des processus de melanogenese, et 
possedent egalement une activite anti-atlergique et anti-inflammatoire. 

Les sequences peptidiques selon la presente invention peuvent 
etre obtenues par l'un des procedes quelconque connus de l'homme de metier, 
notamment par des procedes de synthese chimique dans laquelle on peut 
30 integrer les differents acides. En tout etat de cause compte tenu de la faible 
dimension des peptides, la synthese chimique est tout a fait possible et permet 
d'obtenir des produits tres purs. 

D'autres caracteristiques des conjugues selon l'invention apparai- 
tront a la lumiere des excmples ci-apres, qui illustrent egalement leur 
35 proc6d6 de preparation par synthese chimique. 
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Exemple 1 : Svnthese du conjugue 1 - A = Acidc Adipique 

Adipoyl - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - Gly - NH 2 . 

La synthese a ete realisee par la methode de Merrifield en phase 
solide en utilisant une resine MBHA, et comme groupement protecteur FMOC 
5 (fluoroenyl m£thoxy carbonyl). 

Les derives d'acides amines utilises sont les suivants : 
FMOC - Gly - OH, 
FMOC - Trp - OH, 
FMOC - Arg (Tos) - OH, 
jj 10 FMOC - D-homo-Phe - OH, 

* FMOC - His (Trt) - OH, 

FMOC - Glu (chex) - OH, et 
FMOC - Me.Nle - OK, 
que Ton couple en utilisant le BOP comme agent de couplage. 
15 Chaque acide amine est utilise en exces (x2) ainsi que le BOP (x2) et 

chaque couplage est repete 2 fois. 

L'acide adipique est couple de facon similaire, le groupement FMOC 
etant elimine a chaque etape par la piperidine (20 % dans le dimethylforma- 
mide). La deprotection finale est effectuee en deux etapes : 
20 a) acide trifluoroacetique (2 fois x 5 minutes) 

b) acide fluorhydrique anhydre / p-cresol 95,5 (45 minutes). 

Le compose brut obtenu avec un rendement dc 78 % est repris dans 
un melange eau/acide acetique 95,5 % et est ensuite lyophylise. 

Le compose PI obtenu a une purete de 82 % (HPLC). 100 mg de ce 
... 25 compose sont ensuite purifies par HPLC en utilisant une colonne C18 et on 

jvj obtient 65 mg de produit pur. 

;; i Temps de retention = 1 7,04 minutes dans les conditions suivantes : 

- colonne C8 (250 mm x 5 mm), detection UV 210 nm 

- solvant tampon phosphate Triethylamine - acetonitrile 10 - 60 % en 15 
30 minutes ; debit 1,4 ml /minute. 

Analyse des acides amines 
Glu 1,02 - Gly 1,01 - His 1,00 - Arg 0,94 - D-homo-Phe 1,03 - (le Tryptophane 
n'a pas ete determine car il se degrade lors de l'hydrolyse acide). 

Spectre de masse (FAB +) 1018,4 / 1 126,5 



35 
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Ex cm pie 2 : Synthese du coniugue 5 - A = Acide Adipique 

En reprenant le mode operatoire de I'exemple 1 et en remplacant 
FMOC-D-homo-Ph-OH par FMOC-para-fluoro-Phe-OH, on obtient le compose 
P2: 

5 Adipoyl - Me.Nle - Glu - His - para-fluoro-Phe - Arg - Trp - Gly - NH 2 . 

F = 1 20°C, decomposition. ( o.)d - 7 (c = 0,4 DMF). HPLC : colonne C i 8 , 
5 |im, debit 7 mL/min, detection 279 nm, solvant d'elution TFA 0,1 % / 
acetonitrile 77/23 v/v, temps de retention 30,45 min. iH RMN (DMSO-d 6 ) ppm : 
Me.Nle (4,76, 1,62, 1,24, 0,82) ; Glu (8,54, 4,32, 1,86-1,72, 2,24) ; His (8,09, 4,53, 

10 2,95-2,82) ; Para-Fluoro-Phe (8,09, 4,53, 3,00-2,78, 7,3-7,0) ; Arg (8,36, 4,29, 
1,54-1,68, 1,45, 3,07) ; Trp (8,07, 4,53, 3,16-3,01, 10.80, 7,19, 7,56, 7,30, 6,96) : Gly 
(8,18, 3-67-3,54). 



Exemplc 3 : Synthese du coniugue 1 - A - Acide trans- 1 0-hydroxy- 
15 2-decenoique 

En operant comme dans I'exemple 1, en remplacant l'acide adipique 
par l'acide trans- 10-hydroxy-2-deceno'ique, on obtient le compose P3 : 
trans- 10-hydroxy-2-decenoyIe - Me.Nle - Glu - His - D-Homo-Phe - Arg - 
Trp - Gly - NH 2 . 

20 F= 115*C, decomposition. (a) D - 16 (c = 0,3 DMF). HPLC : colonne d 8 , 

5 \im, debit 7 miymin, detection 279 nm, solvant d'elution TFA 0,1 % / 
acetonitrile 71/29 v/v, temps de retention 24,20 min. IH RMN (DMSO-d 8 ) ppm : 
Ac (1.84) ; Me.Nle (8,00, 4.15, 1,59-1,48, 1.23, 0,83) ; Glu (8,00, 4,15, 1,86-1,72, 
2,19) ; His (8,00, 4,54, 3,00-2,88, 8,89, 7,26) ; D-Homo-Phe (7,98, 4,53, 2,99-2,78, 

25 7,3-7,0) ; Arg (8,27, 4,29, 1,67-1,53, 1,46, 3,08) ; Trp (8,07, 4,54, 3,16-3,01, 10,80, 
7,16, 7,56, 7,30, 7,04. 6,96) ; Gly (8.19, 3,68-3.54). 

Exemplc 4 : Synthese du coniugue 2 - A = Acide q-Amino-Adipiquc 
En operant comme dans I'exemple 1, en remplacant l'acide 
30 adipique par l'acide ct-amino-adipique, on obtient le compose P4 : 

a-amino-adipoyle - Me.Nle - Glu - His - D-Homo-Phe - Arg - Trp - NH2. 

F= 130°C, decomposition. (a)o - 5 (c = 0.5 DMF). HPLC : colonne C l8 , 
5 nm, debit 7 mL/min, detection 279 nm, solvant d'elution TFA 0,1 % / 
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acetonitrile 77/23 v/v, temps de retention 28,80 min. 1H RMN (DMSO-d 6 ) ppm : 
Me.Nle (3,77. 1,62, 1,24, 0,82) ; Clu (8.53, 4,32. 1.82-1.71, 2,25) ; His (8.11. 4,53. 
2,98-2,83) ; D-Homo-Phe (8,06. 4.47. 2,99-2,77. 7.25-7,1) ; Arg (8,32, 4,30, 1,69- 
1,55, 1,45, 3,07) ; Trp (8.02, 4,59. 3,16-3.00, 10,78, 7,15, 7.58, 7.30, 7,04, 6,96). 

5 

Exemple 5 : Synthcse du conjuguc 3 - A = Acidc Sebaciquc 

En reprenant le mode operatoire de I'exemple 1, sans les reactifs 

FMOC - Gly - OH et FMOC - Trp - OH, en remplacant l'acide adipique par l'acide 

sebacique, on obtient le compose P5 : 
10 Sebacoyle - Me.Nle - Glu - His - D-Homo-Phe - Arg - NH 2 . 

F = 130°C, decomposition. (o.)d - 3,2 (c = 0,5 DMF). HPLC : colonne Ci 8 , 

5 urn, debit 7 mL/min, detection 279 nm, soivant d'elution TFA 0,1 % / 

acetonitrile 77/23 v/v, temps de retention 21,86 min. 1H RMN (DMSO-d6) ppm : 

Me.Nle (4,70, 1,80, 2,30, 1,95) ; Glu (8,57, 4.30, 1.82-1,71. 2.25) ; His (8,21, 4,55. 
15 2,98-2,83) ; Phe (8,09, 4, 55, 2,99-2,77, 7.25-7.1) ; Arg (8,31, 4.30, 1,69-1.55. 1,45. 

3,07) ; Trp (7,95, 4,61, 3,16-3.00, 10,78, 7,15, 7,58, 7,30, 7,04, 6,96) ; Gly (8,32, 

3.75). 

fxcmplc 6 : Etude dc I'activite Anti-allergiquc des coniugucs 
20 peptidiqucs. par lc test d'Hypcrscnsibilitc dc contact au Dinitro- 
fluorobcnzene (DNFR) . 

Materiel et methode 

Des souris femelles C57 BL/6JICO, agees de 5 semaines sont reparties 
25 en dix lots de dix animaux (cinq par cage), avec libre acces a l'eau et a la 

nourriture, soumises a une photoperiode de douze heures de lumiere par 

vingt-quatre heures. 

Les animaux des lots 1 a 6 recoivent quotidiennement et par 

application topique sur la peau rasee du dos, les produits a etudier (conjugues 
30 1 et 5 representes par les composes PJ_ et £2 prepares selon les exemples 1 et 

2), mis en solution dans du propylene glycol, sous un volume constant de 50 

ul et cela pendant cinq jours consecutifs. 

Posologie par souris et par iour 

Compose Pl_ - Lots 1, 2 et 3 - 2,5 ug, 0,5 jig et 0,1 ug /souris/jour respective- 
35 ment. 
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Compost P2 - Lots 4, 5 et 6 - 2,5 ug, 0,5 ug et 0,1 ug /souris/jour respective- 
ment. 

Les animaux du lot 10 servent de temoins (ils recoivent seulement, 
50 ul de propylene glycol par application topique pendant cinq jours). 

Au cinquieme jour, trente minutes aprcs la derniere application 
toutes les souris sont sensibilisees avec 25 ul de D N F B (2,4-dinitro-l- 
fluorobenzene (FLUKA CHEMIKA PURUM a 97 % lot n° 33820890)) a 2 % dans 
un melange 4 pour 1 d'acetone (SDS ref 0510) et de trioleine (FLUKA) 
5 applique par voie topique sur la region dorsale de peau rasee. 

Au sixieme jour, on procede a une nouvelle sensibilisation par 
application de D N F B. 

Au onzieme jour, l'epaisseur des oreilles des souris, est mesuree a 
Taide d'un micrometre (ROCH 0 a 25 mm au 1/100 mm) afin d'obtenir des 
10 valeurs de base, puis les oreilles sont stimulees par application topique de 
20 ul de D N F B a 0.8 %. 

Au douzieme jour, l'epaisseur des oreilles est a nouveau mesuree. 
On etablit la valeur moyenne de l'epaississement des oreilles pour les souris 
des lots qui ont recu les produits a etudier, ainsi que pour les souris du lot 
15 temoin. 

Le pourceiuage de suppression evcntuelle sera exprime par le 
calcul suivant : 

T - E 
-~x\QQ 

20 avec T pour le pourcentage d'augmentation de l'epaisseur moyenne des 
oreilles du lot temoin et E pour celut des lots qui ont regu les produits a 
etudier. 

Les resultats sont rassembles dans le tableau 1 ci-apres. 

25 
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TABLEAU 1 



Conj. 


Lot 


% 

Augment. 
O. Gauche 


% 

Augment. 
0. Droite 


% 

Suppress. 
O. Gauche 


% 

Suppress. 
O. Droite 


1 


1 


17,50 


17,80 


69,80 


69,57 


1 


2 


19,00 


19,50 


67,24 


66,66 


1 


3 


21,50 


22,00 


62,93 


62,39 




T 


58 


58,50 






5 


4 


17 


16,65 


70,48 


71,39 


5 


5 


18,60 


19,00 


67,70 


67,35 


5 


6 


20,80 


21,50 


63,88 


63,05 




T 


57,60 


58,20 







15 

T represente les Lots temoins pour chaque conjugue etudie. 

Les conjugues 1 et 5 suppriment de facon hautement significative, 
de I'ordre de 69 % et 71 %, la reaction d'hypcrsensibilite cutanee induite 
20 par administration de D N F B dans les conditions experimentales decrites 
precedemment. 

Exemple 7 : F.tude dc I'activite anti-inflammatoirc des conjugues 1 
et 5 (composes PI ct P2) 

25 

But de l'etude : 

Mise en evidence de I'effet inhtbiteur des conjugues 1 et 5 (compo- 
ses £1 et £2) sur la production par des fibroblastes stimules par TIL 1, d'un 
metabolite de l'acide arachidonique, la PGE2. 
30 Methodes : 

1 - Culture de fibroblastes pulmonaires embryonnaires d'origine humaine : 

Nous avons choisi d'uiiliser la souche ATCC MRC5 entretenue au 
laboratoire de facon continue et deja tesiee par Cannon et al. (J. Immunol., 
1986). Apres un repiquage, les fibroblastes sont cultives dans des micropuits 
35 (plaque de 24 puits de 2 cm?, Falcon). L'innoculum est de 30 000 cellules par 
puits ; le milieu nutritif utilise est compose de RPM1 1640 (90 %) et de serum 



2735131 



11 

de veau foetal decomplemente (SVF, 10 %). Le milieu est change tous les deux 
jours jusqu'a confluence des cellules. 

2 - Mise en experience : 

Les couches monocellulaires ainsi obtenues sont lavees puis 
5 preincubees pendant 24 heures dans du milieu frais ne contenant que 1 % de 
SVF. Les substances a tester sont ajoutees au milieu a differentes concentra- 
tions comprises entre 10-6 et 1CH M. Apres 20 minutes d'incubation en 
presence de ces composes, 1'ILl recombinante humaine (Tebu, France) a la 
concentration de 5, 2,5 ou 0.5 ng/ml de milieu est mise en contact avec des 
10 cellules pendant 18 heures. A la fin de cette incubation les surnageants sont 
preleves et congeles a - 80 ° C jusqu'a l'analyse. Les couches monocellulaires 
sont fixees au methanol. 

3 - Dosage de PGE2 : 

Le dosage RIA est effectue selon la methode decrite par Dray et al. 
15 (Europ. J. Invest. 1975). 3 series d 'experiences en duplicate ont ete realisees 
pour chaque concentration de produit etudie et pour les controles. Les 
resultats sont exprimes en pg/ug d'ADN. L'effet inhibiteur est exprime en 
pourccntage par rapport aux controles. 

Afin d'eviter toute erreur possible due au comptage en microscopie 
20 opiique, l'ADN a ete dose par methode fluorimetrique selon le protocole decrit 
par Brunk et al. (Analytical Biochem., 1979). 

Les tableaux 2 et 3 ci-apres rassemblent une premiere serie d'essais 
sur la souche MRC5. 
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TABLEAU 2 
Action du Conjugue 1 





Concentration 


Concentration 


PGE2 


% inhib. 


5 


IH (ng) 


Conjugue 1 (M) 


pg/mg d'ADN 








0 


389 ±60 








10- 1 


179 ±50 


53 






105 


232 ± 45 


40 




2,5 


10-6 


292 ±68 


24 


10 




10-7 


364 ±68 


6 






10-8 


335 ±50 


13 






10-9 


320 ± 43 


17 






0 


288 ±25 








10-4 


1 13 ± 25 


60 


15 




10-5 


176 ± 37 


38 




0,5 


io« 


231 ±55 


19 






10-7 


249 ± 60 


13 






10-8 
10-9 


258 ±35 


- 10 


20 




364 ±56 





Les resultats monirent une bonne action inhibitrice du conjugue 1 
avec un rapport effet dose. Cette action ne depend pas de la concentration en 
ILL On n'observe pas d'action a partir de 10" 7 M dans les deux cas. 

25 
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TABLEAU 3 
Action du Coniugue 5 





Concentration 


Concentration 


PGE2 


% inhib. 


5 


IL1 (ng) 


Conjugue 5 (M) 


pg/mg d'ADN 








0 


7576 ±310 








10-4 


2964 ± 184 


60 






10-5 


4580 ± 230 


38 




5 


10-6 


4900 ±340 


34 


10 




10-7 


6150 ±365 


17 






108 
10-9 


6142 ±255 


17 






5047 ± 279 


32 



Les conjugues 1 et 5 possedent un pouvoir inhibiteur de Taction de 
15 1'ILl et de la PGE2. Tres significative cette action pourrait etre liee a un 
blocage des recepteurs. 

Fxemple 8 : Etude dc Taction des conjugues 1 ct 5 sur la mclanoge- 
nese de la souris apres l'application topiquc sous forme de creme 
2D dermiquc (Technique dc Warren*) 

Materiel et methode 
1) Materiel 

- Excipient dermiquc N* 66 
25 Lano - vaseline - Ac, 

Huile de vaseline Pharmacopee, 
Cire d'abeille Ethoxyle, 
Lanoline purifiee, 
PEG - 200. 
30 - Formules dcrmiqucs 

Conjugues 1 et 5 (representes par les composes PI et P2) incorpor^s a 
raison de 10 x 10-5 M dans I'excipient dermique N° 66. 

- Animaux 

Souris DBA/2 IFF A - CREDO agees de 5 semaines. 
35 2) Methodes (Raphael WARREN PhD & coll. 0022-202, 1987, Society for 
Investigate Dermatology). 
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• On delimite sur chaque animal une tonsure dorsale apres epilation. 

• Les produits a essayer sont appliques par massage a raison de 2 applica- 
tions par jour, de 50 ul de chaque preparation pendant 5 jours. 

• Deux jours apres la derniere application, on sacrifie les animaux et on 
5 preleve des fractions de 50 mg environ de peau traitee. 

• Chaque prelevement est desseche par lyophilisation et pese. 

• Les fragments de peau sont ensuite soumis a une hydrolyse enzymati- 
que par la protease K pendant 72 heures a 45 3 C (Protease K Merck - 
24.568). 

10 • On ajoute aux hydrolysats obtenus 500 ul de Na2C03 et 20 ul de l^C^a 

35%. 

• On met a incuber 30 minutes a 80°C. 

• Apres refroidissement on ajoute a chaque echantillon 200 ul de 
chloroforme / methanol (2 vol/1 vol). 

15 • On centrifuge a 10 000 g. 

• On repartit la phase acqueuse (200 ul ) dans les puits d'une microplaque 
"NUNC". 

- Dosage de la Melanine 

• Le dosage de la melanine s'effectue a 405 nm a l'aide d'un Multiskan - 
20 Titertek - MCC - 340, comparativement a une gamme etalon de melanine 

Sigma M. 8631. 

- Resultats 

lis sont exprimes en pourcentage dc melanine comparativement aux 
excipients considered comme temoins. 
25 I - Creme 1-5 10 5 M de conjugue 1 pour 50 ul de creme. 

II - Creme 5 - 5 10-5 M de conjugue 5 pour 50 ul de creme. 
Ill - Excipicnt 66 - comme tcmoin T. 

Les moyennes des resultats sur 15 dosages sont reportes sur le 
Tableau 4 ci-dessous. 
30 TABLEAU 4 



Echantillon 


% Melanine / temoin 


I 


80% 


II 


12% 


III 


5% 
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Le pourcentage de stimulation est calcule en fonction des valeurs 
QF et QJ, avec Q£ pour la quantite moyenne de melanine par mg de peau de 
l'echantillon teste et QT pour la quantite moyenne de melanine par mg de 
peau du temoin, selon la formule 
5 ' 
% de stimulation _ QE-QT x 1QQ 
QT 

La creme dermique 1 administree par voie topique, induit de facon 
hautement significative la synthese de la Melanine au niveau de l'epiderme 
10 (+ 75 %). Cette activite conforme a 1'objet de la presente invention est liee a la 
structure chimique du conjugue 1 qui contient le groupement D-homo-Phe. 

Par contre, la creme dermique 5 administree par voie topique, n'a 
pas d'activite sur la stimulation de la melanogenese epidermique, cette 
absence d'activite est liee a la presence dans le conjugue 5 du groupement 
15 para-fluoro-Phe. 

Ces resultats ont cte confirmes par une etude sur la melanogenese 
selon la technique dite de "CLOUDMAN" par culture de melanocytes in vitro, 
en utilisant les cellules du melanome de CLOUDMAN chez le rat. 

L'ensemble des resultats obtenus sont conformes a 1'objet de la 
20 presente invention dont I'objectif est la realisation de conjugues actifs par 
voie topique et dont les activues anti allergiques et anti inflammatoires 
peuvent etre separees de 1'activite sur la melanogenese selon les applications 
envisagees. 

25 Exemple 9 : Gtude comparative de l'activitc des conjugues et de 
leurs structures peptidiqucs. sur 1'hvpcrscnsibilite dc contact au 
D N F B . 

Materiel et methode 

30 La methode utilisee est celle decrite precedemment dans l'exemple 

N" 4, hypersensibilite de contact induite chez la souris par la D N F B. 
- Produits etudies 

Lot I : trans- 10-hydroxy-2-decenoyl - Me-Nle - Glu - His - D-homo-Phe - 
Arg - Trp - Gly - NH 2 
35 - Conjugue 1 represente par le compose £3. 

Lot K : Mc.NIc - Glu - His - D-homo-Phe - Arg - Trp - Gly - NH 2 
LotT: Temoin = Acide trans- 10-hydroxy-2-decenoi'que. 
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Solvant : le propylene glycol precedemment employe comme temoin dans 
l'exemple 6. 

Une mesure de l'activite du temoin sera effectuee pour chaque 



5 



experimentation. 




- Experimentation et posologic 




Lot I : Doses utilises 


Lot II : Doses utilisees 


1 = 0,1 ^g/souris/jour 


4 = 0,1 /<g/souris/jour 


2 = 0,5 ^g/souris/jour 


5 = 0,5 ^g/souris/jour 


3 = 2,5 //g/souris/jour 


6 = 2,5 //g/souris/jour 



Temoin: 10 ng d' acide trans- lO-hydroxy-2-decenoique par souris et par 
jour. 

15 Au cinquieme jour, trente minutes apres la derniere application 

toutes les souris sont sensibilisees avec 25 ftl de D N F B (2.4-dinitro-l- 
fluorobenzene (FLUKA CHEMIKA PURUM a 97 % lot W 33820890)) a 2 % dans 
un melange 4 pour 1 d'acetone (SDS ref. 05510) et de trioleine (FLUKA) 
applique par voie topique sur la region dorsale de peau rasee. Au sixieme 

20 jour, on procede a une nouvelle sensibilisation par application de D N F B. Au 
onzieme jour, l'epaisseur des oreilles des souris, est mesuree a l'aide d'un 
micrometre (ROCH 0 a 25 mm au 1/100 mm) afin d'obtenir des valeurs de base, 
puis les oreilles sont stimulees par application topique de 20 |tt de D N F B a 
0,8 %. Au douzieme jour, l'epaisseur des oreilles est a nouveau mesuree. On 

25 etablit la valeur moyenne de l'epaississement des oreilles pour les souris des 
lots qui ont re^u les produits a etudier, ainsi que pour les souris du lot 
temoin. Le pourcentage de suppression eventuelle sera exprime par la meme 
equation que dans l'exemple 6. 

Les resultats sont reportes dans le Tableau 5 ci-apres. 

30 
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TABLEAU 5 



Lot 


Dose* 


Augment. 
O. Gauche 


% 

Augment. 
O. Droite 


% 

Suppress. 
O. Gauche 


Suppress. 
O. Droite 




2,5 


11,00 


11.40 


80,28 


79,64 


I 


0,5 


13,00 


12,90 


76,70 


76,96 


I 


0,1 


15,60 


14.60 


72,04 


73,92 


T 


0.01 


55,80 


56,00 






II 


2,5 


17,60 


18,50 


69.17 


67,82 


II 


0,5 


24,00 


22.80 


57.96 


60,34 


II 


0,1 


32,00 


30,20 


43.95 


47,47 


T 


0.01 


57,10 


57,50 







* ng/souris/jour. 



15 On observe 80 % de suppression de l'hypersensibilite cutanee a la 

dose de 2,5 ng/souris/jour pour le conjugue 1 (compose P3) selon l'invention, 
et une nette relation doses/effets entre les doses de 0,1, 0,5 et 2,5 
ug/souris/jour. Par contre, pour Ie peptide seul, on observe 47 % de suppres- 
sion de l'hypersensibilite cutanee a la dose de 0,1 ug/souris/jour et, pour les 

20 doses de 0,5 ftg et de 2,5 ug, la reponse suppressive est de l'ordre de 60 et 69 %. 
Enfin, on n'observe pas d'effct suppressif de l'hypersensibilite cutanee par 
administration de l'acide trans- 10-hydro\y-2-decenoique, en solution dans le 
propylene - glycol. 

Administres par voie topique et dans les conditions experimentales 

25 decrites, le conjugue 1 selon l'invention induit de facon hautement significa- 
tive la suppression de l'hypersensibilite cutanee chez la souris. 
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REVENDICAT10NS 

1 - Conjugue peptidique, caracterise en ce qu'il comporte une 
sequence peptidique comprenant au moins une sequence de 4 acides amines 
5 derives de I'aMSH, les acides amines etant sous forme naturelle ou non, ladite 
sequence etant conjuguee, chimiquement ou physiquement avec des acides 
selectionnes parmi : 

- les acides di-carboxyliques de formule generate I 

HOOC-R1-COOH (I) 

10 dans laquelle Rl represente un radical alkylene, lineaire ou ramifie, 
comprenant au moins 3 atomes de carbone, de preference de 3 a 10 atomes de 
carbone, eventuellement subsiitue, notamment par un ou plusieurs groupes 
amino ou hydroxy, et 

- les acides gras a-monoinsatures de configuration cis ou trans, de prefe- 
15 rence trans, de formule generale II 

R2 - CH = CH - COOH (II) 
dans laquelle R2 represente un radical alkyle, lineaire ou ramifie compre- 
nant au moins 6 atomes de carbone, de preference de 6 a 10 atomes de 
carbone, subsiitue par un groupe amino, hydroxy ou oxo. 
20 2 - Conjugue selon la revendication 1, caracterise en ce que la 

sequence d'acides amines est liee a I'acide selectionne sous forme de sel, 
d'ester ou d'amide. 

3 - Conjugue selon l'une des revindications 1 ou 2, caracterise en 
ce que les acides de formules generates I ou II sont de preference choisis 

25 parmi les diacides carboxyliques de formule I pour lesquels Rl represente un 
reste alkylene en Ct-Cg, substitue ou non, en particulier les acides a- 
adipiques, a-amino-adipiques et derives, I'acide sebacique et derives, les 
acides gras a-monoinsaiures de formule II pour lesquels R2 represente un 
reste alkyle, lineaire ou ramifie en C 7 , en particulier les acides hydroxydece- 

30 noiques, et decenoiliques, sous forme des sels, esters, ou amides correspon- 
dants. 

4 - Conjugue selon la revendication 3, caracterise en ce que les 
acides de formules generates 1 ou II sont de preference choisis parmi I'acide 
adipique, I'acide a-amino adipique, I'acide sebacique, I'acide trans - 10 - 

35 hydroxy - A* - decenoique et I'acide trans-oxo - 9 - decene - 2 - oique. 
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5 - Conjugu6 selon Tune des revendications 1 a 4, caractgrise en ce 
que la sequence peptidique comporte au moins Tune des sequences sui- 
vantes : 

- Glu - His - Phe - 

5 - His - Phe - Arg - 

- Glu - His - Phe - Arg - 
dans laquelle Phe represente la phenylalanine ou un derive halogene de la 
phenylalanine notamment D-homo-Phe et parafluoro-Phe, les acides amines 
pouvant etre sous forme D, L, ou D,L 
10 6 - Conjugue selon 1'une des revendications 1 a 5, caracteYise" en ce 

qu'il s'agit de conjugues de formule generate 111 : 

A - X - Glu - His - Phe - Y (III) 

dans laquelle 

A est un acide de formules generates I ou II telles que definies dans les 
15 revendications 1, 3 et 4, 

X represente un groupe 5-Me.Norleucine (Me.Nle), 2-N-Me.Norceuline (N- 
Me.Nle), OH ou NH 2 , 

Y represente un reste Arg - Z ou Z dans lequel Z est Trp - Gly - OH, Trp - OH, 
OH, Trp - Gly - NH 2 , Trp - NH 2 , ou NH 2 , 
20 Phe represente un reste D-Homo-Phe ou para-fluoro-Phe, 
les acides amines etant sous forme D, L ou D.L 

7 - Conjugue selon I'une des revendications 1 a 4, caracterise en ce 
qu'il est selectionne parmi les derives peptidiques suivants : 



1 


A - 


Me.Nle - Glu 


- His 


- D-homo-Phe - Arg - Trp - Gly 


- NH 2 


2 


A - 


Me.Nle - Glu 


- His 


- D-homo-Phe - Arg - Trp - NH 2 


3 


A - 


Me.Nle - Glu 


- His 


- D-homo-Phe - Arg - NH 2 




4 


A - 


Me.Nle - Glu 


- His 


- D-homo-Phe - NH 2 




5 


A - 


Me.Nle - Glu 


- His 


- para-fluoro-Phe - Arg - Trp - 


Gly - NH 2 


6 


A - 


Me.Nle - Glu 


- His 


- para-fluoro-Phe - Arg - Trp - 


NH 2 


7 


A - 


Me.Nle - Glu 


- His 


- para-fluoro-Phe - Arg - NH 2 




8 


A - 


Me.Nle - Glu 


- His 


- para-fluoro-Phe - NH 2 




9 


A - 


N - Me.Nle - 


Glu - 


His - D-homo-Phe - Arg - Trp - 


Gly - NH 2 


10 


A - 


N - Me.Nle - 


Glu - 


His - D-homo-Phe- Arg - Trp - 


NH 2 


11 


A - 


N - Me.Nle - 


Glu - 


His - D-homo-Phe - Arg - NH 2 




12 


A - 


N- Me.Nle - 


Glu- 


His - D-homo-Phe - NH 2 




13 


A - 


Me.Nle - Glu 


- His 


- D-horno-Phe - Arg - Trp - Gly 


-OH 


14 


A - 


Me.Nle - Glu 


- His 


- D-homo-Phe - Arg - Trp - OH 
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15 


A - 


Me.NIe - Glu - His 


- D-homo-Phe - Arg - OH 




16 


A- 


N - Me.NIe - Glu - 


His - D-homo-Phe - Arg - Trp - Gly 


-OH 


17 


A - 


N - Me.NIe - Glu - 


His - D-homo-Phe - Arg - Trp - OH 




18 


A - 


Me.NIe - Glu - His 


- para-fluoro-Phe - Arg - Trp - Gly 


-OH 


19 


A - 


Me.NIe - Glu - His 


- para-fluoro-Phe - Arg - Trp - OH 




20 


A - 


Me.NIe - Glu - His 


- para-fluoro-Phe - Arg - OH 




21 


A - 


N - Me.NIe - Glu - 


His - para-fluoro-Phe - Arg - Trp - 


Gly - OH 


22 


A - 


N - Me.NIe - Glu - 


His - para-fluoro-Phe - Arg - Trp - 


OH 



A etant un acide de formules generates I ou H telles que definies dans les 
10 revendications 1, 3 et 4, ainsi que les derives de ces molecules sous forme de 
sels d'esters ou d'amides. 

8 - A titre de medicaments, les conjugues selon l'une des revendica- 
tions 1 a 7. 

9 - Medicament selon la revendication 8, utile pour le traitement 
15 des allergies notamment cutanees, des reactions inflammatoires et des 

troubles de la melanogenese, utilisable en medecine humaine et veterinaire. 

10 - Composition galenique, caracterisee en ce qu'elle comprend un 
conjugue selon l'une des revendications 1 a 7. 

11 - Composition galenique selon la revendications 10, caracterisee 
20 en ce qu'il s'agit de preparations dermo-cosmetologiques sous forme de 

solutions, de lotions d'emulsions, ou de cremes utilisees comme accelerateur 
de bronzage de la peau, sans exposition aux U.V. 

12 - Composition galenique selon l'une des revendications 10 ou 11, 
caracterisee en ce qu'il s'agit de preparations galeniques, sous forme de 

25 solutions, de lotions, de creme, de spray. 
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(54) Conjugates of aMSH with a fatty acid, method to prepare them and their use as a 
drug. 

(57) The present invention relates to a peptide conjugate, characterized in that 

it includes a peptide sequence comprising at least one sequence of four amino 
acids derived from aMSH, whether said acids are in a natural form or not, said 
sequence being chemically or physically conjugated with acids selected from: 

di-carboxylic acids according to General Formula I: 
HOOC - Rl - COOH (I) 

wherein Rl is a straight or branched alkylene radical having at least 3 carbon 
atoms, and preferably from 3 to 10 carbon atoms, being eventually substituted, in 
particular by one or more amino or hydroxy groups, and 
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a-monounsaturated fatty acids with a cis, or preferably trans configuration 
according to General Formula II: 

R2 - CH = CH - COOH (II) 

wherein R2 is a an alkyl radical, straight or branched, comprising at least 6 carbon 
atoms, preferably 6 to 10 carbon atoms, substituted by an amino, hydroxy or oxo group. 

[page 1 of Specifications] 

The purpose of the present invention is to realize derivatives of peptide homologs 
of aMSH or melanotropin, obtained by chemical synthesis, in the form of lipo-peptides. 

aMSH and its homologs are the subject of many publication, even of therapeutical 
tests, but this has not led to realization of a medication yet. The main reason for this is the 
extreme ubiquity of aMSh in the function of administered doses and paths of 
administration. 

Moreover, the absence of a relationship between the doses and effects (which is 
the case of many peptides hormones) seriously complicates its therapeutical use. In fact, 
since cellular receptors of MSH and its homologs are of the type G and intracellular 
transduction is performed according to cyclic AMP, activation of cellular receptors is 
obviously inversely proportional to the doses of peptide hormones accepted by the 
structures of membrane receptors. 

The present invention is based on research of peptide structures oriented 
specifically toward antiallergic and antiinflammatory activities on the one hand, and 
toward activators of melanogenesis on the other hand, to the exclusion of all other 
pharmacological effects, in particular in the central nervous system, as well as peripheral 
nervous system. 

More specifically, the present invention concerns a conjugate including a peptide 
sequence comprising at least one sequence of 4 amino acids derived from aMSH, 
whether the amino acids are in a natural form or not, said sequence being conjugated, 
chemically or physically with acids of known metabolic activities, selected from: 

di-carboxylic acids according to General Formula I: 
HOOC - Rl - COOH (I) 

wherein Rl is a straight or branched alkylene radical having at least 3 carbon 
atoms, and preferably from 3 to 10 carbon atoms, being eventually substituted, in 
particular by one or more amino or hydroxy groups, and 

a-monounsaturated fatty acids according to General Formula II: 

R2 - CH = CH - COOH (II) 
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wherein R2 is a an alkyl radical, straight or branched, comprising at least 6 carbon 
atoms, preferably 6 to 10 carbon atoms, substituted by an amino, hydroxy or oxo group, 
said acids having a cis or trans configuration, preferably trans. 

The sequence of aMSH is as follows: 

N-acetyl-Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly-Lys-Pro-Val-NH 2 

Whenever sequences originating in aMSH are mentioned in the following text, it 
should be understood that the amino acids can be in the form of D, L, or D, L, or in 
natural or non-natural forms of acids corresponding to derivatives, in particular 
substituted, for example halogenated. 

The conjugated peptides having the molecular weight according to this invention 
are with advantage linked in the form of salts, esters or amides to acids having metabolic 
functions that are essential for activation of the tricarboxylic cellular cycle, such as those 
described above. 

The acids according to General Formula I or II are preferably selected from 
carboxylic diacids, wherein Rl represents an alkylene radical in C4-C8, substituted or not 
substituted, in particular adipic acids and derivatives, sebacic acids and derivatives, fatty 
a-monounsaturated acids wherein R2 represents an alkyl radical, straight or branched in 
C7, in particular hydroxydecenoic acids and decenoylic acids in the form of 
corresponding salts, esters or amides. 

This will be preferably adipic acid or "hexanedioic acid" (ADIP), a-amino adipic 
acid (2-amino hexanedioic), sebacic acid or decanedioic, trans- 10-hydroxy-A 2 -decenoic 
acid or trans-hydroxy-lO-decene-2-oic acid (AH), and trans-oxo-9-decene-2-oic acid (9- 
ADO). 

Preferable among these acids are in particular fatty acids below, more particularly 
those that have been adapted in order to obtain peptide liposoluble derivatives, sebacic 
acid and derivatives thereof, oxo-decenoic acid, and trans-hydroxy-decenoic acid, defined 
above, whose biologic activities are linked to their properties, antiandrogenic, 
antiseborrheic and lypotic acids (Madea at al., Nippon, Hifuka - 98 (4), p. 469 - 1988). 
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More specifically, the present invention concerns peptides that are activators of 
melanogenesis, antiallergic and antiinflammatory. 

The sequence of 4 amino acids originating in aMSH, and conjugates according to 
this invention, comprises preferably at least one of the following peptide sequences: 

- Glu - His - Phe - 

- His - Phe - Arg - 

- Glu - His - Phe - Arg - 

wherein Phe is phenylalanine or a halogenated derivative of phenylalanine, in 
particular D-homo-Phe and parafluoro-Phe amino acids which can be in the form D, L or 
D, L. 

In an advantageous manner, the conjugates according to the invention correspond 
to General Formula III: 

A - X - Glu - His - Phe - Y (III) 

in this formula: 

A represents an acid according to General Formula I or II or such as defined 
above, in particular adipic acid, or a-amino adipic acid, sebacic acid, trans-oxo-9-decene- 
2-oic acid or trans-hydroxy-10-decene-2-oic acid, 

X represents the group 5-Me.Norleucin (Me.Nle), 2-N-Me-Norceuline (N- 
Me.Nle), OH or NH 2 > 

Y represents an Ar - Z or Z radical, in which Z is Trp - Gly - OH, Trp - OH, OH, 
Trp - Gly - NH 2 , Trp - NH 2 , or NH 2> 

Phe represents a D-Homo-Phe radical or para-fluoro-Phe radical, 
the amino acids being the form D, L or D, L. 

The present invention relates in particular to the following peptide derivatives: 

1 A - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - Gly - NH 2 

2 A - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - NH 2 

3 A - Me.Nle - Glu - His - D-homo-Phe - Arg - NH 2 

4 A - Me.Nle - Glu - His - D-homo-Phe - NH 2 

5 A - Me.Nle - Glu - His - para-fluoro-Phe - NH 2 

6 A - Me.Nle - Glu - His - para-fluoro-Phe - Arg - Trp - NH 2 

7 A - Me.Nle - Glu - His - para-fluoro-Phe - Arg - NH 2 
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8 A - Me.Nle - Glu - His - para-fluoro-Phe - NH 2 

9 A - N - Me.Nle - Glu - His - D-homo-Phe-Arg-Trp-Gly - NH 2 

10 A - N - Me.Nle - Glu - His - D-homo -Phe- Arg - Trp - NH 2 

11 A - N - Me.Nle - Glu - His - D-homo-Phe - Arg - NH 2 

12 A - N - Me.Nle - Glu - His - D-homo-Phe - NH 2 

13 A - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - Gly - OH 

14 A - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - OH 

15 A - Me.Nle - Glu - His - D-homo-Phe - Arg - OH 

16 A - N - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - Gly - OH 

17 A - N - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - OH 

18 A - Me.Nle - Glu - His - para-fluoro-Phe - Arg - Trop - Gly - OH 

19 A - Me.Nle - Glu - His - para-fluoro-Phe - Arg - Trp - OH 

20 A - Me.Nle - Glu - His - para-fluoro-Phe - Arg - trp - Gly - OH 

21 A - N - Mle.Nle - Glu - His - para-fluoro-Phe - Arg - Trp - Gly - OH 

22 A - N - Me.Nle - Glu - His - para-fluoro-Phe - Arg - Trp - OH 

wherein A is as defined above, as well as derivatives of these molecules in the 
form of salts of esters or amines. 

In the conjugates above from 1 through 22, the position of the acid A corresponds 
to a derivative ester or amide, being the acid carboxylic fraction of an acid ensuring 
linking. 

The sequences of amino acids mentioned above can be sequences of natural 
amino acids or sequences of non-natural amino acids. In the same way, in some cases it is 
possible that some of these acids contain functions such as glycolysation. It should be 
understood that the present invention relates in the same manner to a totality of these 
forms comprised in the present invention. 

The present invention relates in the same manner to medications containing one or 
several conjugates according to this invention. 

The present invention relates in the same manner to the use of these compounds in 
the cosmetic domain. 

The present invention relates in the same manner to galenic compositions, as well 
as pharmaceutical, dermo-cosmetic and cosmetic compositions comprising one 
compound such as defined above. 

The compositions can be in one of the forms known in the cosmetic domains, 
while the topical and parenteral forms are preferred. 
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These compositions can be used both in the human and in the veterinary domain. 

One of the objects of the present inventions is the application by topical and 
parenteral path of the above mentioned peptide conjugates. These pharmaceutical 
conjugates can be in a form that can be administered by oral or parenteral path, in 
particular injectable, but preferably in a form that can be administered by an external 
topical path. 

These compositions can be in particular in the form of a cream, spray, or lotion, 
for example including known excipients or other active ingredients. It is advantageous 
when dermo-cosmetologic preparations are in the form of solutions, emulsion lotions, or 
cremes that are used as accelerators for tanning of skin, without being exposed to 
ultraviolet rays. 

The compositions according to the present invention are useful in particular for 
prevention and treatment of allergies, especially cutaneous, inflammatory reactions, and 
melanogenesis disorders. 

The conjugates whose peptide sequence has in position 4 a para-fluoro-Phe amino 
acid (peptide derivatives 5 through 8 and 1 8 through 22) are in particular oriented toward 
a biologic anti-allergic activity and antiinflammatory activity (IL1, 116, aTNF, PGE 2 ), to 
the exclusion of an effect on melanogenesis. 

The conjugates whose peptide sequence has in position 4 D-homo-Phe amino acid 
(peptide derivatives 1 through 4 and 9 through 17), are in particular oriented toward 
effects involving stimulation of the process of melanogenesis, and they also have an 
antiallergic and antiinflammatory effect. 

The peptide sequences according to the present invention can be obtained by any 
of the methods known to persons in the art, in particular by methods of chemical 
synthesis enabling to integrate different acids. In any case, taking into account the small 
dimension of the peptides, chemical synthesis is completely possible and allows to obtain 
very pure products. 

Other characteristics of the conjugates according to the invention will become 
apparent from the examples below, which also illustrate the preparation method by way 
of chemical synthesis. 
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Example 1 : Synthesis of Conjugate 1 - A = Adipic Acid 

Adipoyl - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - Gly - NH 2 

The synthesis was realized with the Merrifield method in solid phase with MBHA 
resin and FMOC (fluorenylmethoxycarbonyl) used as a protective group. 

The following derivatives of amino acids were utilized: 

FMOC - GLY - OH, 

FMOC - TRP - OH, 

FMOC - Arg (Tos) - OH, 

FMOC - D-homo-Phe - OH, 

FMOC - His (Tit) - OH 

FMOC - Glu (chex) - OH, and 

FMOC - Me.Nle - OH, 

which were coupled while using BOP as a coupling agent. 

Each amino acid was used in excess (x 2) as was BOP (x 2) and each coupling 
was repeated twice. 

Adipic acid was coupled in a similar manner, the FMOC group was eliminated in 
each stage by piperidine (20%, in dimethyl formamide). The final deprotection was 
achieved in two stages: 

a) trifluoroacetic acid (twice x 5 minutes) 

b) anhydrous fluorhydric acid / p-cresol 95.5 (45 minutes). 

Crude compound obtained with a yield of 78% was recovered in a 95.5% mixture 
of water/acetic acid and then lyophilized. 

Compound PI was obtained with a purity of 82% (HPLC). 1 00 mg of this 
compound was then purified with HPLC by using CI 8 for a column so that 65 mg of pure 
product was obtained. 

Retention time = 17.04 minutes under the following conditions: 

- column C8 (250 mm x 5 mm), UV 210 detection 

- phosphate buffer solution triethylamine - acetonitrile 10 - 60 % in 15 minutes, 
the rate was 1 .4 ml/minute. 

Analysis of Amino Acids 

Glu 1.02 - Gly 1.01 - His 1.00 - Arg 0 0.94 - D-homo-Phe 1.03 - (Tryptophan was not 
determined because it is degraded by acid hydrolysis). 

Mass spectrum (FAB + ) 1018.4/1 126.5 
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Example 2 : Synthesis of Compound 5 - A 



= Adipic Acid 



Compound P2 was obtained by repeating the operation mode of Example 1 while 
FMOC-D-homo-Ph-OH was replaced by FMOC-para-fluoro-Phe-OH: 

Adipoyl - Me.Nle - Glu - His - para-fluoro-Phe - Arg - Trp - Gly - NH2 

F = 120°C, decomposition. (<x) D - 7 (c = 0.4 DMF). HPLC : column d 8 , 5 urn, 
rate 7 mL/min, detection 279 nm, elution solvent TFA 0.1% / acetonitrile 77/23 v/v, 
retention time 30.45 min., 'H RMN (DMSO-d 6 ) ppm: Me.Nle (4.76, 1.62, 1.24, 0.82) ; 
Glu (8.54, 4.32, 1.86-1.72, 2.24) ; His (8.09, 4.53, 2.95-2.82) ; Para-Fluro-Phe (8.09, 4.53, 
3.00-2.78, 7.3-7.0); Arg (8.36, 4.29, 1.54-1.68, 1.45, 3.07); Trp (8.07, 4.53, 3.16-3.01, 
10.80, 7.19, 7.56, 7.30, 6.96) : Gly (8.18, 3067-3.54). 

Example 3: Synthesis of Conjugate 1 - A - trans-lO-hydroxy-2-decenoic acid 

Compound P3 was obtained by using the same operations as in an Example 1, 
while adipic acid was replaced by trans- 10-hydroxy-2-decenoic acid: 

trans- 10-hydroxy-2-decenoyl - Me.Nle - Glu - His - D-Homo-Phe - Arg - Trp - 
Gly - NH 2 . 

F = 1 15°C, decomposition. (a) D - 16 (c = 0.3 DMF). HPLC: column Qg, 5 um, 
rate 7 mL/min, detection 279 nm, elution solvent TFA 0.1% / acetonitrile 71/29 v/v, 
retention time 24.20 min., 'H RMN (DMSO-d 8 ) ppm : Ac (1.84) ; Me.Nle (8.00, 4.15, 
1.59-1.48, 1.23, 0.83) ; Glu (8.00, 4.15, 1.86-1.72, 2.19) ; His (8.00, 4.54, 3.00-1.88, 8.89, 
7.26) ; D-Homo-Phe (7.98, 4.53, 2.99-2.78, 7.3-7.0) ; Arg (8.27, 4.29, 1.67-1.53, 1.46, 
3.08) ; Trp (8.07, 4.54, 3.16-3.01, 10.80, 7.16, 7.56, 7.30, 7.04, 6.96) ; Gly (8.19, 3.68- 
3.54). 

Example 4 : Synthesis of Conjugate 2 - A = ot-amino-adipic acid 

Compound P4 was obtained by using the operations of Example 1, while adipic 
acid was replaced by a-amino adipic acid: 

cc-aminoadipoyl - M.Nle - Glu - His - D-Homo-Phe - Arg - Trp - NH2. 

F = 130°C, decomposition. (a) D - 5 (c = 0.5 DMF). HPLC: column C|g, 5 um, 
rate 7 mL/min, detection 279 nm, elution solvent TFA 0.1% / 
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acetonitrile 77/23v/v, retention time 28.80 min., *H RMN (DMSO-d 8 ) ppm: 
Me.Nle (3.77, 1.62, 1.24, 0.82) : Glu (8.53, 4.32, 1.82-1.71, 2.25) : His (8.1 1, 4.53, 2.98- 
2.83) ; D-Homo-Phe (8.06, 4.47, 2.99-2.77, 7.25-7.1) ; Arg (8.32, 4.30, 1.69-1.55, 1.45, 
3.07) : Trp (8.02, 4.59, 3.16-3.00, 10.78, 7.15, 758, 7.30, 7.04, 6.96). 

Example 5 : Synthesis of Conjugate 3 - A = Sebacic Acid 

Compound 5P was obtained by repeating the operation mode of Example 1, 
without reactive FMOC - Gly - OH and FMOC - TRP - OH, while adipic acid was 
replaced by sebacic acid: 

Sebacoyl - Me.Nle - Glu - His - D-Homo-Phe - Arg - NH 2 . 

F = 130°C, decomposition. (a) D - 3.2 (c = 0.5 DMF). HPLC: column C i8 , 5 urn, 
rate 7 mL/min, detection 279 nm, elution solvent TFA 0.1% / acetonitrile 77/23 v/v, 
retention time 21.86 min., *H RMN (DMSO-dg) ppm: Me.Nle (4.70, 1.80, 2.30, 1.95) ; 
Glu (8.57, 4.30, 1.82-1.71, 2.25) : His (8.21, 4.55, 2.98-2.83) : Phe (8.09, 4.55, 2.99-2.77, 
7.25-7.1) ; Arg (8.31, 4.30, 1.69-1.55, 1.45, 3.07) ; Trp (7.95, 4.61, 3.16-3.00, 10.78, 7.15, 
7.58, 7.30, 7.04, 6.96) : Gly (8.32, 3.75). 

Example 6 : Examination of Antiallergic Activity of Peptide Conjugates with a 
Hypersensibility Test of Contact with Dinitrofluorobenzene (DNFB) 

Material and Method 

Female mice C57 BL/6JICO, 5 weeks old, divided into lots of ten animals (five 
per page) with free access to water and food, were submitted to a light cycle of twelve 
hours of light per twenty- four hours. 

The animals in lots 1 through 6 received the products to be examined (conjugates 
1 and 5, represented by compounds P_i and P2 prepared according to Example 1 and 2), 
daily by topical application on shaved skin on the back, provided in a solution of 
propylene glycol, with a constant volume of ul, namely during a period of five 
consecutive days. 

Posology per Mouse and per Day 

Compounds PI - Lots 1, 2 and 3 - 2.5 ug, 0.5 ug and 0.1 pg/mouse/day, respectively. 
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Compound P2 - Lots 4, 5 and 6 - 2.5 ng, 0.5 u£ and 0.1 |xg/mouse/day, respectively. 

The animals in lot 1 0 served as test specimen animals (they received only 50 ul of 
propylene glycol by topical application for five days). 

On the fifth day, thirty minutes after the last application, all the mice were 
sensitized with 25 ul of D N F B (2,4-dinitro-l-fluorobenzene (FLUKA CHEMIKA 
PURUM, at 97%, lot no. 33820890), at 2%, in a 4 to 1 mixture of acetone (SDS, ref. 
0510) and triolein (FLUKIA), applied by the topical path to the dorsal region on shaved 
skin. 

On the sixth day, the examination continued with a new sensitization by the 
application of DNFB. 

On the eleventh day, the thickness of the ears of the mice was measured with a 
microscope (ROH 0 with 25 mm for 1/100 mm) in order to obtain base values, and the 
ears were afterwards stimulated with 20 ul of DNFB at 0.8%. 

On the twelfth day, the thickness of the ears was measured again. The median 
value of the thickness of the ears was established for the mice in the lots that received the 
products to be examined, as well as for the mice in the test specimen lots. 

The percentage of the eventual suppression is expressed by the following 
calculation: 

T-E x 100 
T 

wherein T expresses the percentage of the increase of the median thickness of the 
ears in the test specimen lot and E the median thickness in the lots which received 
products to be examined. 

The results are listed in Table 1 below. 
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Table 1 



Conj. 


Lot 


% of Increase 
Right Ear 


% of Increase 
Left Ear 


% of Suppress, 
in Right Ear 


% of Suppress, 
in Right Ear 


1 


1 


17.50 


17.80 


69.80 


69.57 


1 


2 


19.00 


19.50 


67.24 


66.66 


1 


3 


21.50 


22.00 


62.93 


63.39 




T 


58 


58.50 






5 


4 


17 


16.65 


70.48 


71.39 


5 


5 


18.60 


19.00 


67.70 


67.35 


5 


6 


20.80 


21.50 


63.88 


63.05 




T 


57.60 


58.20 







T represents test specimen lots for each of the examined compounds. 

Conjugates 1 and 5 suppressed in a highly significant manner, on the order of 
69% and 71%, the cutaneous hypersensitivity reaction induced by administration of D N 
F B under the experimental conditions described above. 



Example 7 : Examination of Antiinflammatory Activity of Conjugates 1 and 5 
(Compounds PI and P2) 

Objective of the Examination : 

To provide evidence of the inhibitory effect of conjugates 1 and 5 (compounds PI 
and P2) on the production by fibroblasts stimulated by IL 1 , with a metabolite of 
arachidonic acid, PGE2. 

Methods : 

1- A culture of pulmonary embryonic fibroblasts of human origin: 

We have chosen to utilize the strain ATCC MRC5 maintained in the laboratory in 
a continuous fashion already tested by Cannon et al. (J. Immunol., 1986). After being 
transferred, the fibroblasts were cultivated in micropits. The innoculum consisted of 
30,000 cells per pit; the nutritive medium was composed of RPMI 1640 (90%) and of 
decomplemented fetal calf serum 
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(SVF, 10%). The medium was changed every two days until the confluence of 

cells. 

2 - Testing Procedure 

Monocellular layers obtained in this manner are washed and then preincubated 
during a period of 24 hours in a fresh medium containing only 1% of SVF. The 
substances to be tested are added in media with different concentrations comprising 
between 10" 6 and 10" 4 M. After 20 minutes of incubation in the presence of the 
compounds, human recombinant IL 1 (Tebu, France) with a concentration of 5, 2.5 or 0.5 
ng/ml in the medium was brought into contact with the cells for 18 hours. At the end of 
this incubation, the supernatants are prewashed and frozen at -80 °C until the analysis. 
The monocellular layers were fixed with methanol. 

3 - PGE 2 Assay: 

The RIA assay was carried out according to the method described by Dray et al. 
(Europ. J. Invest. 1975). 3 series of tests were realized twice for each concentration of the 
examined product and for the controls. The results are expressed in pg/^g of ADN. The 
inhibitory effect is expressed in percentage with respect to the controls. 

In order to prevent any possible error due to measuring with an optical 
microscope system, the dose of AND was determined with the fluorometric method 
according to the protocol described by Brunk et al. (Analytical Biochem., 1979). 

Tables 2 and 3 below show the first series of tests with the MRCC5 strain. 
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Table 2 
Effect of Conjugate 1 



Concentration of 
IL 1 (ng) 


Concentration of 
Conjugate 1 (M) 


PGE2 
pg/mg oi AND 


Percentage of 
Inhibition 


2.5 


0 


389 ± 60 




10 


179 ± 50 


53 


10 


232 ± 45 


40 


10" 6 


292 ± 68 


24 


10 


364 ± 68 


6 


10" 8 


335 ± 50 


13 


10 


320 ± 43 


17 


0.5 


0 


loo ± ZD 




IO" 4 


113 ±25 


60 


lO" 5 


176 ±37 


38 


io 6 


231 ±55 


19 


io- 7 


249 ± 60 


13 


IO 8 


258 ±35 


10 


io- 9 


364 ± 56 





The results demonstrate a good inhibitive effect of compound 1 and the 
relationship of effect to the dose. This effect does not depend on the concentration in IL 1 . 
No effect was observed in the two cases starting from 10" 7 . 
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Table 3 
Effect of Conjugate 1 



Concentration of 
IL 1 (ng) 


Concentration of 
Conjugate 5 (M) 


PGE2 
pg/mg of AND 


Percentage of 
Inhibition 




0 


7576 ±310 


- 




10' 4 


2964 ±184 


60 




io- 5 


4580 ±230 


38 


55 


10 -6 


4900 ±340 


34 




IO" 7 


6150 ±365 


17 




IO 8 


6142 ±255 


17 




IO" 9 


5047 ± 279 


32 



Conjugates 1 and 5 possessed the inhibitory power of the effect of IL 1 and PGE 2. 
Blockage of the receptors could have been very significant for this effect. 



Example 8 : Examination of the Effect of Conjugates 1 and 5 on Melanogenesis of 
Mice after Topical Application in the Form of a Dermal Creme (Warren 
Technique) 

Material and Method 

1) Material 

Dermal excipient No. 66 

Lano - vaseline - Ac 

oil of pharmacological vaseline, 

bee's wax ethoxyl 

purified lanolin 

PEG - 200. 

Dermal Formulas 

Conjugates 1 and 5 (represented by compounds PI and P2), incorporated with a 
ratio of 10 x 10" 5 M in dermal excipient No. 66. 

Animal 

Mice DBA/2 IF A - CREDO, 5 weeks old. 

2) Method (Raphael WARREN PhD & Coll., 0022 - 202, 1 987, Society for 
Investigate Dermatology [sic]). 
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• A dorsal bald patch is created in a defined position after depilation on each animal. 

• The products to be tested are applied by means of a massage with the rate of 2 
applications per day, at 50 /u\ of each preparation for 5 days. 

• Two days after the last application, the animals are sacrificed and fractions of 50 mg 
around the area of the treated skin are sampled. 

• Each sample is dried by liophilization and weighed. 

• The fragments of skin are then submitted to enzymatic hydrolysis with protease K for 
72 hours at 45 °C (Protease K, Merck - 25%). 

• 500 //I of Na 2 C0 3 and 20 pi\ of H 2 0 2 at 35% is added to the obtained hydrylosates. 

• Incubation is initiated for 30 minutes at 80°C. 

• After cooling, 200 [A of chloroform / methanol (2 vol/ 1 vol) is added to each sample. 

• Centrifugation is performed with 1 0,000 g. 

• Aqueous phase (200 fx\) is allotted to the pits of microplate "NUNC" 

- Melanin Assay 

• Melanin assay was performed with 405 nm with Multiskan - Titertek - MCC - 340, in 
comparison to the standard melanin range Sigma M. 8631 . 

- Results 

The results are expressed as a percentage of melanin compared to excipients 
considered to be test specimens. 

I Cream 1-5 10" 5 M of conjugate 1 per 50 iA of cream. 

II Cream 5-5 10 5 of conjugate 5 per 50 /ul of cream. 

III Excipient 66 - as test specimen T. 

The median values of the results in 15 measurements are listed in Table 4 below. 



Table 4 



Sample 


% of Melanin/Test Specimen 


I 


80% 


II 


12% 


III 


5% 



15 



[page 15] 



The percentage of stimulation is calculated as a function of values QE and QT, by 
using QE as the median quantity of melanin per mg of the skin of a tested sample and QT 
as the median quantity of melanin per mg of the skin of a test specimen, according to the 
formula: 

% of stimulation = OE-OT x 100 
QT 

Dermal cream 1, administered by topical path, induced in a highly significant 
manner synthesis of melanin on epidermal level (+ 75%). This effect is in agreement with 
the object of the present invention and it is linked to the chemical structure of conjugate 1 
which contains the group D-homo-Phe. 

In contrast to that, dermal cream 5, administered by topical path, did not have a 
stimulating effect on epidermal melanogenesis. This absence of an effect is linked to the 
presence of the para-fluoro-Phe group in the conjugate. 

These results were confirmed with the examination of melanogenesis according to 
the so-called "CLOUDMAN" technique with a culture of melanocytes in vitro, when 
CLOUDMAN melanoma cells were used on rats. 

The total of the results obtained is in agreement with the object of the present 
invention, whose purpose was to realize active conjugates by the topical path, and whose 
antiallergic and antiinflammatory effects can be separated from the effect on 
melanogenesis according to anticipated applications. 

Example 9 : Comparative Examination of the Effect of Conjugates and Their 
Peptide Structures on Hypersensibility during Contact with DNFB 

Material and Method 

The method used was the same as the one described above in Example No. 4, for 
hypersensibility during contact induced in rats with DNF. 

- Examined Products 

Lot I: trans- 10-hydroxy-2-decenoyl - Me-Nle - Glu - His - D-homo-Phe - Arg - Trp - Gly 
-NH 2 

- Conjugate 1 represented by compound P3. 
Lot II: Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - Gly - NH 2 
LOT T: test specimen = trans- 10-hydroxy-2-decenoic acid. 
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Solvent: propylene glycol employed previously for a test specimen in Example 6. 
The effect on the test specimen was measured with each testing. 



- Testing and Posology 



Lot : Used Doses 


Lot II: Used Doses 


1 = 0.1 jug/mouse/day 


4 = 0.1 //g/mouse/day 


2 = 0.5 ^g/mouse/day 


5 = 0.5 ^g/mouse/day 


3 = 2.5 ^g/mouse/day 


6 = 2.5 yug/mouse/day 



Test Specimen: 10 ng of trans- 1 0-hydroxy-2-decenoic acid per mouse and per day. 



On the fifth day, thirty minutes after the last application, all the mice were 
sensitized with 25 fi\ of DNFB (2.4-dinitro-l-fluorobenzene (FLUKA CHEMIKA 
PURUM, at 97%, lot No. 33820890)) at 2% in a 4 to 1 mixture of acetone (SDS ref. 
05510) and triolein (FLUKA), applied by the topical path on the dorsal region of shaved 
skin. On the sixth day, a new sensitization was performed by the application of DNFB. 
On the eleventh day, the thickness of the ears of the mice was measured by using a 
micrometer (ROCH, at 25 mm to 1/100 mm) in order to obtain a base value. After that, 
the ears were stimulated with a topical application of 20 pi] of DNFB at 0.8%. On the 
twelfth day, the thickness of the ears was measured again. The median value of the 
thickness of the ears was established for the mice in the lots that received the products to 
be examined, as well as for the mice in the test specimen lot. The percentage of eventual 
suppression is expressed with the same equation as in Example 6. 

The results are listed in Table 5 below. 
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Table 5 



Lot 


Dose* 


% of Increase in 
Left Ear 


% of Increase in 
Right Ear 


% of Suppress, 
in Left Ear 


% of Suppress, 
in Right Ear 


1 


2.5 


11.0 


11.40 


80.28 


79.64 


1 


0.5 


13.00 


12.90 


76.70 


76.96 


1 


0.1 


15.60 


14.60 


72.04 


73.92 


T 


0.01 


55.80 


56.00 






II 


2.5 


17.60 


18.50 


69.17 


67.82 


II 


0.5 


24.00 


22.80 


57.96 


60.34 


II 


0.1 


32.00 


30.20 


43.95 


47.47 


T 


0.1 


57.10 


57.50 







(ig/mouse/day. 



A suppression of cutaneous hypersensibility corresponding to 80% was observed 
with the dose of 2.5 ug/mouse/day with conjugate 1 (compound P3) according to the 
invention; a clear relationship between the doses/effects with the doses of 0.1, 0.5 and 2.5 
ug/mouse/day. In contrast to that, when only the peptide was used, a suppression of 
cutaneous hypersensibility corresponding to 47% was observed with the dose of 0.1 
ug/mouse/day, with the doses of 0.5 ug and 2.5 (xg, so that the suppressive response was 
on the order of 60 and 69%. Finally, no suppressive effect on cutaneous hypersensibility 
was observed with the administration of trans- 1 0-hydroxy-2-decenoic acid in a propylene 
glycol solution. 

When administered by the topical path and under the test conditions described, 
conjugate 1 according to the invention induces in a highly significant manner suppression 
of cutaneous hypersensibility in mice. 
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CLAIMS 

1 - A peptide conjugate, characterized by the fact that it comprises one peptide 
sequence including at least one sequence of 4 amino acids derived from ctMSH, whether 
the amino acids are in a natural form or not, said sequence being conjugated, chemically 
or physically with acids selected from: 

di-carboxylic acids according to General Formula I: 

HOOC - Rl - COOH (I) 

wherein Rl is a straight or branched alkylene radical having at least 3 carbon 
atoms, and preferably from 3 to 10 carbon atoms, being eventually substituted, in 
particular by one or more amino or hydroxy groups, and 

a-monounsaturated fatty acids in the cis or trans configuration, preferably trans, 
according to General Formula II: 

R2 - CH = CH - COOH (II) 

wherein R2 is a an alkyl radical, straight or branched, comprising at least 6 carbon 
atoms, preferably 6 to 10 carbon atoms, substituted by an amino, hydroxy or oxo group. 

2 - The conjugate according to claim 1, characterized by the fact that the sequence 
of amino acids is linked to a selected acid in the form of a salt, ester or amid. 

3 - The conjugate according to one of the claims 1 or 2, characterized by the fact 
that the acids according to General Formulas I or II are preferably selected from 
carboxylic diacids of Formula I, in which Rl is an alkylene radical in GrCg, substituted 
or not, in particular a-adipic acids, oc-amino adipic acids and derivatives thereof, sebacic 
acid and derivatives thereof, fatty a-monounsaturated acids according to Formula II, in 
which R2 is an alkyl radical, straight or branched in C7, in particular hydroxydecenoic 
and decenoylic acids, in the form of corresponding salts, esters or amides. 

4 - The conjugate according to claim 1, characterized by the fact that acids 
according to General Formulas are preferably selected from adipic acid, a-amino adipic 
acid, sebacic acid, trans - 10 - hydroxy - A 2 - decenoic acid and trans-oxo - 9 - decene - 2 
- oic acid. 
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5 - The conjugate according to one of the claims 1 through 4, characterized by the 
fact that the peptide sequence comprises at least one of the following sequences: 

- Glu - His - Phe - 

- His - Phe - Arg - 

- Glu - His - Phe - Arg - 

wherein Phe is phenylalanine or a halogenated derivative of phenylalanine, in 
particular D-homo-Phe and parafluoro-Phe amino acids, which can be in the form D, L or 
D, L. 

6 - The conjugate according to one of the claims 1 through 5, characterized by the 
fact that these are conjugates according to General Formula III: 

A - X - Glu - His - Phe - Y (III) 

in this formula: 

A indicates an acid according to General Formula I or II or such as defined in 
claims 1, 3 and 4, 

X indicates the group 5-Me.NorIeucin (Me.Nle), 2-N-Me-Norceuline (N-Me.Nle), 
OH or NH 2 , 

Y indicates an Ar - Z or Z radical, in which Z is Tip - Gly - OH, Trp - OH , OH, 
Trp - Gly - NH 2 , Trp - NH 2 , or NH 2 , 

Phe indicates a D-Homo-Phe radical or para-fluoro-Phe radical, 
the amino acids being the form D, L or D, L. 

7 - The conjugate according to one of the claims 1 through 4, characterized by the 
fact that they are selected from the following peptide derivatives: 

1 A - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - Gly - NH 2 

2 A - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - NH 2 

3 A - Me.Nle - Glu - His - D-homo-Phe - Arg - NH 2 

4 A - Me.Nle - Glu - His - D-homo-Phe - NH 2 

5 A - Me.Nle - Glu - His - para-fluoro-Phe - NH 2 

6 A - Me.Nle - Glu - His - para-fluoro-Phe - Arg - Trp - NH 2 

7 A - Me.Nle - Glu - His - para-fluoro-Phe - Arg - NH 2 

8 A - Me.Nle - Glu - His - para-fluoro-Phe - NH 2 

9 A - N - Me.Nle - Glu - His - D-homo-Phe-Arg-Trp-Gly - NH 2 

10 A - N - Me.Nle - Glu - His - D-homo -Phe- Arg - Trp - NH 2 

11 A - N - Me.Nle - Glu - His - D-homo-Phe - Arg - NH 2 

12 A - N - Me.Nle - Glu - His - D-homo-Phe - NH 2 

13 A - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - Gly - OH 

14 A - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - OH 
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15 A - Me.Nle - Glu - His - D-homo-Phe - Arg - OH 

16 A - N - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - Gly - OH 

17 A - N - Me.Nle - Glu - His - D-homo-Phe - Arg - Trp - OH 

18 A - Me.Nle - Glu - His - para-fluoro-Phe - Arg - Trop - Gly - OH 

19 A - Me.Nle - Glu - His - para-fluoro-Phe - Arg - Trp - OH 

20 A - Me.Nle - Glu - His - para-fluoro-Phe - Arg - trp - Gly - OH 

21 A - N - Mle.Nle - Glu - His - para-fluoro-Phe - Arg - Trp - Gly - OH 

22 A - N - Me.Nle - Glu - His - para-fluoro-Phe - Arg - Trp - OH 



wherein A is an acid according to General Formulas I or II as defined in claims 1, 
3 and 4, as well as derivatives of these molecules in the form of salts of esters or amines. 

8 - The conjugates according to one of the claims 1 through 7, as medications. 

9 - A medication according to claim 8, useful for treatment of allergies, in particular 
cutaneous, inflammatory reactions and melanogenesis disorders, which can be used in 
human and veterinary medicine. 

10 - A galenic composition, characterized by the fact that it comprises a conjugate 
according to one of the claims 1 through 7. 

1 1 - Galenic compositions according to claim 10, characterized by being dermo- 
cosmetologic preparations in the form of solutions, emulsion lotions, or creams employed 
as an accelerator for tanning of skin, without exposure to ultraviolet rays. 

12 - Galenic compositions according to one of the claims 10 or 1 1 , characterized by 
being galenic preparations in the form of solutions, lotions, cream, or a spray. 
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